Choline deficiency induces apoptosis and decreases the number of eosinophilic preneoplastic foci in the liver of OXYS rats.
Choline deficiency (CD) was previously shown to trigger apoptosis in rat hepatocytes in culture and in vivo. In the present study we investigated the effects of short-term withdrawal of choline from the diet on the expression of putative preneoplastic foci in OXYS rats, an inbred strain with an inherited overproduction of free radicals. Animals were fed a defined, choline-sufficient (CS, control) or choline-deficient (CD) diet for 6 weeks. Eosinophilic, glutathione S-transferase (pi class) (+) preneoplastic foci were found in histologic sections of control OXYS rat liver. CD caused a 60% decrease in the number of eosinophilic foci per liver section (27.0+/-6.1 vs. 10.6+/-4.6 foci/section) compared to CS controls. Apoptotic bodies were detected in 0.18+/-0.03% of hepatocytes in CD livers compared to 0.05+/-0.009% of hepatocytes in controls. Cells which exhibited an apoptotic morphology in hematoxylin and eosin-stained sections were TUNEL-positive, confirming the induction of apoptosis. Also in CD animals compared to controls, there was an increased expression of p27Kip1 protein, and a reduction in PCNA nuclear labeling and the number of mitotic figures, consistent with an inhibition of cell proliferation in the livers of CD animals. This study shows that the liver of OXYS rats with an inherited overgeneration of free radicals retains sensitivity to CD, and that this p53-independent trigger of apoptosis can decrease the number of eosinophilic foci in the livers of these animals.